Synthesis and antiviral activity of IVFRU, a potential probe for the non-invasive diagnosis of herpes simplex encephalitis.
Synthesis of (E)-5-(2-iodovinyl)-1-(2-deoxy-2-fluoro-beta-D-ribofuranosyl)uracil (IVFRU; 4a), and its [125I] and [131I] derivatives (4b and 4c) are described. Compared with IVDU, IVFRU had comparable antiviral activity (MIC50 = 0.01-0.1 microgram/ml), and a greater ethanol/water partition coefficient; its affinity for the murine erythrocyte nucleoside transporter system was greater than that of 2'-deoxyuridine. The [125I] derivative (4b) was selectively trapped within rabbit kidney cells (27.9 and 41.2% at 4 and 24 hr, respectively) infected in vitro by thymidine kinase-positive (TK+) herpes simplex virus (HSV-1), but not within either HSV (TK-) or mock-infected cells where uptake was less than 1%. It was resistant to glycosidic bond cleavage by pyrimidine nucleoside phosphorylases, but underwent catabolism to an unidentified metabolite and iodide during in vivo plasma and urinary excretion studies in mice. We conclude that the [123I] derivative of IVFRU warrants further evaluation as a non-invasive radiopharmaceutical agent for the diagnosis of herpes simplex encephalitis (HSE), and that IVFRU warrants further evaluation as an antiviral agent.